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PURPOSE To provide a method for treating in which the concentration of organic acids in a 
separated mother liquid obtained in crystallizing high-purity terephthalic acid and separating the 
resultant crystal is remarkably reduced. 

CONSTITUTION: High-purity terephthalic acid is crystallized and the resultant crystal is then 
separated from a mother liquid. An alkali is subsequently added to the separated mother liquid 
to completely dissolve organic acid components deposited in the mother liquid such as 
terephthalic acid, p-toluic acid and benzoic acid. Thereby, a uniform solution is obtained and an 
acid is then added to the solution to precipitate the terephthalic acid by the precipitation w.th 
the acid. The p-toluic acid and benzoic acid are partially precipitated at the same time to 
separate the formed precipitate. The concentration of the organic acids in the mother liquid is 
lowered to reduce the load on the waste water treatment The separated precipitates are 
charged into a liquid-phase oxidation system to improve the yield of the terephthalic acid. In 
carrying out the treatment, the terephthalic acid is preadded to the mother liquor to increase 
the amounts of the recovered p-toluic acid and benzoic acid. This method is advantageously 
used for treating the high-purity terephthalic acid obtained by purifying crude terephthalic acid 
according to the contact treatment or hydrogenation reducing treatment 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 

[Claim(s)] ,. , ^ . . . 

[Claim 1] The art of the high grade terephthalic-acid separation mother liquor characterized by 
adding an acid and carrying out precipitate separation of the organic-acid component in this 
mother liquor after adding alkali to the separation mother liquor which was made to carry out 
crystallization of the high grade terephthalic acid, and separated the crystal and dissolving an 
organic-acid component in it completely [claim 2] The art of the high grade terephthal.c-ac.d 
separation mother liquor of claim 1 which adds alkali after adding a terephthalic acid to the 
separation mother liquor which was made to carry out crystallization of the high grade 
terephthalic acid, and separated the crystal [claim 3] The art of the high grade terephthal.c-acid 
separation mother liquor of claim 1 from which a high grade terephthalic acid refines a rough 
terephthalic acid by contact processing or hydrogenation reduction processing, and is obtained, 
or claim 2 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Industrial Application] This invention relates to the art of the separation mother liquor obtained 
in case crystallization of the high grade terephthalic acid is carried out and a crystal is separated 
in detail about the manufacturing method of a terephthalic acid. 
[0002] 

[Description of the Prior Art] A terephthalic acid oxidizes, p-dialkyl benzenses, such as 
paraxylene, are manufactured, and heavy-metal catalysts, such as cobalt and manganese, or the 
catalyst which added the bromine compound or an accelerator like an acetaldehyde to this is 
usually used by using an acetic acid as a solvent. The rough terephthalic acid obtained by liquid 
phase oxidation usually contains impurities, such as 4-carboxy bends ARUDEHITO (4CBA), the 
Para toluic acid, and a benzoic acid, so much, and is not suitable for making it react with a glycol 
as it is, and considering as polyester. 

[0003] thus, the approaches (JP.49-33189.B etc.) of heating and dissolving the aqueous 
intermediation slurry of a rough terephthalic acid, and carrying out contact processing as an 
approach of manufacturing a high grade terephthalic acid, from the rough terephthalic acid 
containing an impurity, Approach of performing hydrogenation reduction processing s (JP.41- 
16860.B, JP.51-32618.B, JP.51-38698.B, etc.) etc. — it is known. 
[0004] 

[Problem(s) to be Solved by the Invention] After a rough terephthalic acid is processed by the. 
approach like the above, it is divided into the high grade terephthalic-acid crystal and mother 
liquor which carried out crystallization by cooling. Although a part of this separation mother 
liquor may be used by recycling, most is discharged out of a system, since 4CBA(s) serve as a 
benzoic acid or the Para toluic acid when contact processing or hydrogenation reduction 
processing refines a rough terephthalic acid — the inside of this mother liquor — the organic 
substance, such as a residual terephthalic acid, and the Para toluic acid, a benzoic acid, the 
dissolution or a part — it is contained as a detailed crystal. 

[0005] After carrying out activated sludge treatment of the discharged mother liquor, it is usually 
discharged in a public Arimizu region. Into the mother liquor sent to this active sludge equipment, 
although the organic substance contained as a detailed crystal is comparatively low 
concentration a part, the dissolution or since a high grade terephthalic-acid manufacturing 
installation is usually a hundreds of thousands of t [/year ] production scale from tens of 
thousands, an organic substance total amount becomes fairly large. Therefore, the plant-and 
equipment investment costs and the operating cost to active sludge equipment will increase, and 
an improvement of the approach of this separation mother liquor is strongly desired on high 
grade terephthalic-acid manufacture. The purpose of this invention is offering the approach of 
decreasing the organic substance total amount in the separation mother liquor discharged in a 
terephthalic-acid refinery process, and reducing the load to active sludge equipment. 
[0006] 

[Means for Solving the Problem] The result of having examined wholeheartedly the art of the 
separation mother liquor obtained in case an artificer manufactures the terephthalic acid which 
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has a technical problem like the above, By considering as acidity, and separating and removing a 
crystal by suitable approaches, such as filtration, after dissolving completely the organic-acid 
component in this separation mother liquor by making into alkalinity the separation mother liquor 
obtained in case crystallization of the high grade terephthalic acid is carried out and a crystal is 
separated A header and this invention were reached [ that the organic-acid component in this 
separation mother liquor can be reduced remarkably, and ]. 

[0007] That is, after this invention adds alkali to the separation mother liquor which was made to 
carry out crystallization of the high grade terephthalic acid, and separated the crystal and 
dissolves an organic-acid component in it completely, it is the art of the high grade terephthalic- 
acid separation mother liquor characterized by adding an acid and carrying out precipitate 
separation of the organic-acid component in this mother liquor. 

[0008] If alkali is added after adding a terephthalic acid to this separation mother liquor 
beforehand in this invention, the amount of precipitate of organic-acid components, such as a 
toluic acid, will increase further, and the organic substance in the separation mother liquor 
discharged in a terephthalic-acid refinery process will decrease in number. Moreover, since 
4CBA(s) serve as a benzoic acid or the Para toluic acid when contact processing or 
hydrogenation reduction processing refines a rough terephthalic acid like the above-mentioned, 
the approach of this invention is advantageously used, when processing the high grade 
terephthalic acid which refined the rough terephthalic acid by contact processing or 
hydrogenation reduction processing, and was obtained. This invention is explained to a detail 
below. 

[0009] Although the organic substance component in the separation mother liquor discharged 
from a high grade terephthalic-acid manufacturing installation changes with the impurity 
presentation in a rough terephthalic acid, the conditions of contact processing or hydrogenation 
reduction processing, the crystallization conditions after a reaction, crystal separation 
temperature, etc., the rough order of magnitude is as follows. Moreover, the solubility in 60 
degrees C of each component is shown in the right column. 
[0010] 

[Table 1] Organic substance presentation in a separation mother liquor (organic substance name) 
(concentration) (solubility in 60 degrees C) 

Terephthalic acid 200-3000 ppm 50 ppm Para toluic acid 100-1000 ppm 1000 ppm Benzoic acid 
50-1000 ppm 1.16% In addition to this Hundreds of ppm [0011] The solubility to the water in 60 
degrees C of a terephthalic acid is very small so that the solubility of the right column in Table 1 
may show. Therefore, although a twist is made to removing a terephthalic acid by approaches, 
such as filtration, since most terephthalic acids serve as a crystal and it deposits if a separation 
mother liquor is cooled to 60 degrees C, it turns out that the remaining Para toluic acid and a 
remaining benzoic acid cannot be removed even if solubility cools a separation mother liquor to 
60 degrees C, since at least 60 degrees C are fully high. 

[0012] In case the high grade terephthalic-acid separation mother liquor used in this invention 
refines the rough terephthalic acid obtained by carrying out liquid phase oxidation of the p- 
dialkyl benzens, it is obtained. Although paraxylene is usually used as p-dialkyl benzens used as 
the raw material of a rough terephthalic acid, it is not necessary to limit a substituent to a 
methyl group, and ethyl, propyl, and i-propyl group are sufficient as it, or it should just oxidize to 
a carboxyl group like an aldehyde and an acetyl group. Moreover, one of the substituents may be 
a carboxyl group. 

[0013] Liquid phase oxidation uses the acetic acid containing an acetic acid or water as a 
solvent, heavy metal and bromine compounds, such as cobalt and manganese, are made to exist, 
and the approach of performing with air with the temperature of 150-240 degrees C and ten to 
pressure 30 atmospheric pressure is used. Moreover, the approach oxidized by oxygen with the 
temperature of 100-150 degrees C and five to pressure 20 atmospheric pressure is also used 
under cobalt catalyst existence, and accelerators, such as an acetaldehyde and a methyl ethyl 
ketone, are also used. 

[0014] A high grade terephthalic acid is obtained purification and by carrying out crystallization 
in the rough terephthalic acid obtained by such liquid phase oxidation. This invention is 
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advantageously used, when the separation mother liquor obtained in case crystallization of the 
high grade terephthalic acid refined with contact processing or a hydrogenat.on reduction 
approach is carried out and a crystal is separated processes, and many organic-acid 
components are contained in this separation mother liquor like the above. 
[0015] As alkali added to this separation mother liquor in this invention, a sodium hydroxide, a 
potassium hydroxide, sodium carbonate, ammonia, etc. are used. In order for an alkali addition to 
change with organic acid contents contained in this separation mother liquor and to dissolve 
completely all the organic acids in this separation mother liquor, it is necessary to make it into 
more alkali additions than the chemical equivalent of the organic-ac.d total amount in this 
separation mother liquor. However, since the acid addition in the following **** process will 
increase, the smaller possible one of superfluous alkali addition is desirable [ the amount of 

superfluous alkali ]. „ 
[0016] If the organic acid which deposited in this separation mother liquor by alkali addition 
melts and serves as a homogeneity solution and an acid is added to this, in case a terephthalic 
acid will precipitate by ****, some of Para toluic acids and benzoic acids precipitate 
(coprecipitation phenomenon). The so-called strong acid, such as hydrochloric-acid and sulfuric 
acid - is used for this ****. Although the acid addition should be made the amount equivalent to 
the total quantity of the chemical equivalent of the organic acid contained in the mother liquor, 
and the chemical equivalent of the alkali added superfluously, pH in actual actuat.on What is 
necessary is just to add so that it may become 2.5 or less. 

[0017] In case alkali is added, if small amount addition of the terephthalic acid is carried out 
beforehand at the separation mother liquor, the coprecipitation effectiveness will become large 
and the Para toluic acid and benzoic acid which are collected from a separation mother liquor 
will increase. There is no need that the terephthalic acid to add is a high grade, and .t should just 
contain the terephthalic acid substantially. Even if it uses the terephthalic acid containing many 
impurities, a bad influence is not produced in the effectiveness of this invention. The cake of the 
terephthalic acid containing hygroscopic moisture is sufficient, and you may be the te r ephthal,c 
acid slurry suspended underwater and in the water acetic acid, and may already be a terephthalic 
acid in the dissolution or the condition of having dissolved in part at alkali. Thus, the terephthalic 
acid containing many impurities produced in the situations immediately after the waste fluid 
containing the terephthalic acid which exists in the process which produces the high grade 
terephthalic acid in a commercial scale somewhat in many cases, for example, is discharged by 
washing at a liquid-phase-oxidation process, the washing waste fluid in a purification process or 
operation at a purification process etc. limited extremely etc. can be used for the matter which 
contained the terephthalic acid substantially. 

[0018] That effectiveness of this **** is so large that it is processed at low temperature, and 
addition of an acid and 90 degrees C or less of precipitate separation temperature are 60 
degrees C or less preferably. Moreover, although the amount of the terephthalic ac.d to add 
changes with the concentration of the terephthalic acid beforehand contained in the separation 
mother liquor, it is desirable that the concentration in the separation mother liquor after 
terephthalic-acid addition becomes 0.1% or more. Although it does not matter since that the 
addition of a terephthalic acid increases more than this level brings a result to which the 
coprecipitation effectiveness increases, naturally the terephthalic acids to be used increase in 
number Moreover, even if the terephthalic-acid concentration in a mother liquor and the relation 
of the coprecipitation effectiveness are not linear and terephthalic-acid concentration becomes 
0.4% or more so that an example may show, the coprecipitation effectiveness seldom increases. 
Therefore, it does not become advantageous from an economical viewpoint to make 
terephthalic-acid concentration in a separation mother liquor into 0.4% or more. 
[0019] Since organic-acid components, such as the Para toluic acid in this separat.on mother 
liquor and a benzoic acid, precipitate by ****(ing) after adding alkali to the separat.on mother 
liquor obtained in case crystallization of the high grade terephthalic acid is carried out by the 
approach of this invention and a crystal is separated, if the precipitating organic substance is 
removed by approaches, such as filtration, the amount of organic substance m a discharge 
mother liquor can be decreased sharply, and the burden to active sludge equipment can be made 
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small. Since the Para toluic acid etc. oxidizes and turns into a terephthalic acid while the 
terephthalic acids in this precipitate are collected by returning the precipitate obtained by 
approaches, such as filtration, to liquid-phase-oxidation equipment, the yield of a terephthalic 
acid improves. 
[0020] 

[Example] Next, an example explains this invention still more concretely. However, this invention 
is not restricted by these examples. In addition, the notation used in each table of each example 
is as follows. 

TA: A terephthalic acid, a pTOLPara toluic acid, BA:benzoic-acid [0021] 1kg (460 ppm of 
terephthalic acids, 830 ppm of Para toluic acids, 320 ppm of benzoic acids, other 450 ppm, a 
total of 2060 ppm) of separation mother liquors obtained when carrying out hydrogenation 
reduction processing and carrying out crystallization of the example 1 rough terephthalic acid 
was taken to the Erlenmeyer flask, and it put in into the oil bath by which temperature control 
was carried out, and it heated so that the temperature of a mother liquor might become 60 
degrees C. It stirred by the stirring child who put into the Erlenmeyer flask at this time. Little 
white precipitate was seen in this mother liquor. It is clear from the solubility shown in Table 1 
that this precipitate's it is mainly the crystal of a terephthalic acid. It checked white precipitate 
having, dissolved completely 24% of caustic-alkali-of-sodium water solution in addition little by 
little after adding the terephthalic-acid crystal of the specified quantity to this mother liquor 
until pH became ten or more, and having become a transparent solution. Next, when the 
hydrochloric acid of 6 normality was added until PH became two or less, in the mother liquor, 
white precipitate deposited again. It filtered quickly with G3 filter which fully warmed this slurry 
liquid. The result of having analyzed filtrate with the high-speed chromatography is shown in 
Table 2. 
[0022] 
[Table 2] 

Face 1kg of mother liquors. Organic substance presentation in filtrate ppm ** TA input TA pTOL 
BA In addition to this, it does not supply. 20 520 200 3900.2 g 20 330 200 3801 g 30 250 190 
3804 g 20 60 80 3508 g 20 50 60 350 [0023] The same experiment was conducted maintaining 
the temperature of a mother liquor at 90 degrees C in example 2 example 1. The analysis result 
of the obtained filtrate is shown in Table 3. 
[0024] 
[Table 3] 

1kg of mother liquors is faced. Organic substance presentation in filtrate ppm ** TA input TA 
pTOL BA In addition to this, it does not supply. 50 580 230 4200.2 g 40 380 240 4301 g 50 300 
190 4004 g 40 100 120 3808 g 40 80 100 330 [0025] The same experiment was conducted 
maintaining mother liquor field temperature at 30 degrees C in example 3 example 1. The analysis 
result of the obtained filtrate is shown in Table 4 
[0026] 
[Table 4] 

Face 1kg of mother liquors. Organic substance presentation in filtrate ppm ** TA input TA pTOL 
BA In addition to this, it does not supply. 20 400 200 3800.2 g 10 230 180 3801 g 20 120 140 
3704 g 20 30 60 3308 g 20 30 60 330 [0027] The same experiment as an example 1 was 
conducted without adding the terephthalic acid of the example of comparison 1 specified 
quantity, and 24% caustic-alkali-of-sodium water solution. The analysis result of the obtained 
filtrate is shown in Table 5. 
[Table 5] 

1kg of mother liquors is faced. Organic substance presentation in filtrate ppm ** TA input TA 
pTOL BA In addition to this, it does not supply. 40 780 310 430 [0028] The same experiment as 
an example 1 was conducted without adding the hydrochloric acid of the terephthalic acid of the 
example of comparison 2 specified quantity, 24% caustic-alkali-of-sodium water solution, and 6 
normality. The analysis result of the obtained filtrate is shown in Table 6 
[Table 6] 

1kg of mother liquors is faced. Organic substance presentation in filtrate ppm ** TA input TA 
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pTOL BA In addition to this, it does not supply. 70 800 310 430 [0029] The following thing is 
checked from the above example. 

(1) While the terephthalic acid in filtrate serves as concentration lower than solubility by making 
it **** once it makes it alkalinity, the concentration of the Para toluic acid and a benzoic acid 

also falls remarkably. . ... 

(2) After adding a terephthalic acid beforehand, by performing ****, the concentration of the 
Para toluic acid in filtrate falls further. However, even if it adds a terephthalic ac.d more than a 
constant rate, change of the amount of falls becomes small. 

(3) In a little terephthalic-acid injection, although the benzoic-acid concentration in filtrate does 
not change, if an input is made [ many ], the concentration will fall. 

(4) The concentration of each organic acid in filtrate falls, so that the processing temperature of 

5^C5|<5^5jc |OW 

(5) In the case of **** (example 1 of a comparison), terephthalic-acid concentration falls, 
without carrying out alkali addition, but only filtration of the concentration of the Para toluic ac.d 
and a benzoic acid is comparable as a case (example 2 of a comparison), w.thout also adding an 
acid. 

[Effect of the Invention] The concentration of the terephthalic acid in the separation mother 
liquor obtained in case crystallization of the high grade terephthalic acid is earned out by 
performing **** by the approach of this invention, as shown in each example, a PARA I UIKU 
acid and a benzoic acid falls remarkably. The organic-acid concentration in effluent liquor falls 
from a terephthalic-acid manufacturing installation by this, and the load of active sludge 
equipment falls remarkably. Moreover, the yield of a terephthalic acid improves by throw.ng into a 
liquid-phase-oxidation system the precipitate separated by ****. 


[Translation done.] 
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[0016] r;u# y sisfln^j: o R&ttOiKfcctftt b 

m . c©&*T«:tti&BK>iift& • t£Ot>b»«IW) 


P P m 

[ooi7] T^^y^sn-r^^c. $>h#>c#>fm 
®mic?-isy2)mz'mmMo-a<5< £*#t58>m«* 

ammm-K* & . mm-r & u 7 * )\msmmx $> 
3<&g«£ < m < . mmmicT- u 7 * nm*tsA,-visti 

y icmm , > «— sp?§8? l /ct^© fi/7$«r* 

C©£5KltWft(c^U7£ju^£$A,ft: 
X (,> -S 7"a -bX it&'ptj: <o t ^>#«E ^- X*^ 

flwmBr©a(Hsaft i'©«s^TKgs3 ntcvtuxg. 
[0018] c<D&mimuxtim-?zm^<D$)}m&* 

M©SSW*J:C«tiR»«aa[tt9 0 , C«T. 
K»6 0 °Cfe(Tr * * /c^ttJ-T £ 7- U 7 ^ )l>m<D 

m*ftMmm<pic^it>*g£tixi,>z7-is? tumomm. 
7 ^ jimommmfr c <D*mj; >o&<tez>z± 

UWXtj:<^ 4%M±iCtj:r>X 
U 7 ^ * 0 . 4 %JW± i TT ^ C i »@8frfiWb^ 

[0019] *«M©*ffitc J: 19 ^St- 1^7 $;U^€: 

*y*jjn^/c^(cmwrsc<!:{cj;or, w&mw&* 

(D^vYfrA MMis J; o'S.m#^^ £-©W»&##tfc 
40 JRf •&©■?> tt|RbA:«»g!*aiiltt^©5Erffi-C|»W 
«. SFa«»f©W*««*^««:«5l>3-e&ci*J"r 
t£tt^^S^©affl^3 <T^C<J:*5r#^, 0 

C£{CJ;I5, igZt^*©7-U7r5?;^3&5|llJR3n€»<!: 
ftfc, hJH > JU^^£«^b3nTT-U7af;UK£ 

a=cs©t > f-u7$ju^©jR^*s[fi]±-r-So 

[0 02 0] 

[Sat«] *KStSS«CCJ:i)*««B*MCCJt»W{cSii!l! 
mL*^«cti6©ll)!iWcJ:f3*iJ|5S3n5^ 
50 ©-ctt&o, ^*j^SISSFi)©^*Ci:*iC^rfflt,^fe-^« 


TA : T-UVfJim. pTOL : B 
A : 

[0021] mmm 1 

tifctmmm (f-u^^j^ 6 o p pm. a-7 hjm 

Jl/i83 0ppm. £Ifi320ppm. ^©ft4 5 
Oppm. ^tf-2 0 6 0 p pm) lkg*Hft75X3 

KKO. ffiSWffiSftfcMliS'f'CCAftT, «&©*&&# 
6 O'CfCft&.iMcJjnS&Lfc. C<Di#Hft7^^n(C 
AnfcJS^tCfcOS^L/c. C©»tttfJK:tt>i>«©e 

#> h 3= (c f - u 7 $ ^©Jgg-c s> £ c t & W 6 *>-c* 

6 2 4%©3ffttV- pH#*l OfiLhtC&S 

H^2J^Tfc^c-s$ -rasai i/fcic5, 

77^ 2 K*ti". 

[0 02 2 ] 
[*2] 

SMlkcjKSfrr WRtKDWWiSlitBliK PPm 
5TA%Ag TA pTOL BA ^-©ffe 


&A-e-r 

2 0 

5 2 0 

2 0 0 

3 9 0 

0 . 2 g 

2 0 

3 3 0 

2 0 0 

3 8 0 

l g 

3 0 

2 5 0 

1 9 0 

3 8 0 

4 g 

2 0 

6 0 

8 0 

3 5 0 

8 g 

2 0 

5 0 

6 0 

3 5 0 


[0023] mmm2 

mmommztf-otc. s6ftfc«M©#*T*s»*«3cc 

[0024] 
[S3] 

ws. i kqictt? nmtpvmwmmjs. p p m 

&T AffiAfi TA pTOL BA j&©ffe 


&A-y-r 

5 0 

5 8 0 

2 3 0 

4 2 0 

0 . 2 g 

4 0 

3 8 0 

2 4 0 

4 3 0 

1 g 

5 0 

3 0 0 

1 9 0 

4 0 0 

4 g 

4 0 

1 0 0 

1 2 0 

3 8 0 

8 g 

4 0 

8 0 

1 0 0 

3 3 0 

[00251 ! 

«60!|3 





mmoinmz'n^tc. f#6ft/c»&©#«*s*&a4K: 

[0 02 6 ] 

a® 1 kqic*t-r a^cf©w«!8»fflfijc p p m 


(4) #§3¥7 - 1 7 9 0 2 

6 

■5TA&AM TA pTOL BA -fr©ffi 


KA-er 

20 

4 0 0 

2 0 0 

3 8 0 

0 . 2 g 

1 0 

2 3 0 

1 8 0 

3 8 0 

1 g 

2 0 

1 2 0 

14 0 

3 7 0 

4 g 

2 0 

3 0 

6 0 

3 3 0 

8 g 

2 0 

30 

6 0 

3 3 0 


[0027] tmm 1 

arses© «t 2 4 9«jftt v - #*mmz 

10 ffi?g©^*f^m ; 5:*5«:?nT< > 
[*5] 

SJglkqK^T *ft4>©fttK&SBJi& p Pm 

STA&AB TA pTOL BA -g-©ffe 

fiAtS-T 40 780 310 430 
[002 8] it*8W2 

mmmaruvjiAm, 2 4?6Wtty-y*«}Baia f 6 

[*6] 

20 mm 1 kqfc^-r itjKfo^wftttfiS p pm 

-STA&Aa TA pTOL BA -€-©ffe 

i8A-e-r 70 800 310 430 

[002 9] JiLh©»&M<fc ^©C 

( 1 ) — BTJl^yttfCLT^MWSttSCifCj:-? 
r. ««4J©^U7^;^W?§»lKJ: f 3fg^^ffi<t^€. 

(2) f S>f U7 f ;H4»0/c»Stf C i 

30 £„ ffiUf-U? Jg*W±J®!]Dt^fc-e©eT 
«©SWb5«/Jv5<&*. 

(3) ^©^U^^^iSA-CW. ?S?£4J©^.&#K 

r-ra. 

(4) iwf©»aaK3WBc»«^. 2*^*©-&w^m© 

(5) T;u*ug5jDn-B-r{c^c^©^©i«^ (tfctssFd 

40 <Jt«W2> tm&&-e$>z>. 

[0 0 3 0 ] 

swr-si^(c»6ns^i!ie«*©f u7*ai. 

(c «fc 0 ^ U7 *;u»«^«3^6»a**©«lilttifl[ 

«tl. ffitt«**a«©fifflf*«*KffiT-r*. *fc 

tec <fc 0 7- U7 5»;UK©iR^ifij±-r-2>. 


